The marine biotoxin okadaic acid affects intestinal tight junction proteins in human intestinal cells.
Okadaic acid (OA) is a lipophilic phycotoxin that accumulates in the hepatopancreas and fatty tissue of shellfish. Consumption of highly OA-contaminated seafood leads to diarrhetic shellfish poisoning which provokes severe gastrointestinal symptoms associated with a disruption of the intestinal epithelium. Since the molecular mechanisms leading to intestinal barrier disruption are not fully elucidated, we investigated the influence of OA on intestinal tight junction proteins (TJPs) in differentiated Caco-2 cells. We found a concentration- and time-dependent deregulation of genes encoding for intestinal TJPs of the claudin family, occludin, as well as zonula occludens (ZO) 1 and 2. Immunofluorescence staining showed concentration-dependent effects on the structural organization of TJPs already after treatment with a subtoxic but human-relevant concentration of OA. In addition, changes in the structural organization of cytoskeletal F-actin as well as its associated protein ZO-1 were observed. In summary, we demonstrated effects of OA on TJPs in intestinal Caco-2 cells. TJP expressions were affected after treatment with food-relevant OA concentrations. These results might explain the high potential of OA to disrupt the intestinal barrier in vivo as its first target. Thereby the present data contribute to a better understanding of the OA-dependent induction of molecular effects within the intestinal epithelium.